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Figs. 1-7. Starch grains of seeds. X850. Fig. 1. Uniolalatifolia. Fig. 2. Molinia caerulea 
Fig. 3. Zoysia japonica. Fig. 4. Perotis macrantha. Fig. 5. Panicum pacificum. Fig. 6. 
Panicum bisulcatum. Fig. 7. Paspalum orbiculare. 
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Summary 

This paper deals with starch grains of Andropogoneae, Paniceae, Chlorideae,. 
Zoysieae, and others which were not reported in the previous paper (1954). 

1) In Andropogoneae, the seeds of some species contained compound starch 
grains in disagreement with Hayek’s (1925) statements. Even within the same 
genus, Panicum, two species (P. bisulcatum and P. sarmentosum ) had compound 
starch grains, although the other examined species had only simple grains. 

2) In contradistinction to the above situation, the starch grains of various 
tribes of Festuciformes group, while showing also either simple or compound grains, 
had always the same kind of grains within a tribe. 

3) If the systematic value of the investigated starch characteristic is taken into 
consideration, the findings in the Andropogoneae and Panicum. speak against their 
significance, while the uniformity of starch grains within the tribes of Festuciformes 
group speaks in its favor. To bridge the contradicting results, the possibility is 
assumed that the former group has a mode of starch formation which is different 
from that of the latter. Further developmental investigations on starch formation 
are required. 

4) A classification of Trib. Hordeae was considered in connection with the 
nature of stach grains. 
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Table I. List of stach grains examined in the Andropogoneae 


Subtribes 

Genera observed 

Starch grains 

Dimeriinae 

Dimeria (47 ]) p pf 7 US) 

compound 

Saccharinae 

Eccoilopus (777XX AM) 

simple 


Erianthus 

compound 


Miscanthus (x X AM) 

simple and compound within 



one seed 


Spodiopogon (t 7777Xx4j 

J§) simple l 


Microstegium (777 4 M) 

simple 


Pogonatherum ( J p =y 47 A JH) 

compound 


Imperata (74/7 M) 

simple 


Pseudopogonatherum ( p y X p~j 

i§) simple 

Sorginae 

— 

— 

Andropogonineae 

Arthraxon (374 PArMi) 

compound 


Bothriochloa ( k 4 7 XX X X 7 

jj|) simple 


Theme da (4 4/ zu 4/ T® 

simple and compound within 



one seed 


Heteropogon 

simple 


Cymbopogon ( X X' 4 47 ^ 47 7.8 

l) simple and compound within 



one seed 

Ischaeminae 

Ischaemum (47 ■=& 4 '> M) 

compound 


Apluda 

compound 

Rottboeliinae 

Phacelurus (7 J 7 7 US) 

compound 


Hemarthria ( 7 7 4 X 7 j|| 

i) simple and compound within 



one seed 


Eremochloa 

simple 
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Table II. Survey of starch grains in other groups than 
Andropogoneae* 


Tribes 


Genera observed 


Starch grains 


Paniceae (Jp tfj 


Arundinelleae 

( h 

Zoysieae (is 


Chlorideae 


Arundineae 
(f yf 71) 
Oryzeae (/f 

Phaenospermeae 


Cenchrus (75/1 Eriochloa (T A* x fcf-x 

HI), Ichnanthus, Isachne (T x"if'-Jb!i§), Ofrlisme- 
nus (T=f i y-f-R), Paspalum (xX'7 7 t: :3-lg), 
Pennisetum (~r A y xx'IEj), Setaria (zn 7 =r n 7" 
Urochloa 

Panicum (A tfM) 

Digitaria (/ t 


Arundinella ( f 7' 

5), Tragus 


0 


Zoysia ( 
Perotis 


Aristida, Chloris (£ 'Tvx'Jgs), Cynodon (A" a 7 

Dictyloctenium (7 7 7 '7 7 //y||), 

Eleusine (dr t v S'Whh Eragrostis (x x 7 // A 
|t|), Leptochloa (T-tef7/TM), Muhlenbergia (A A 
$ 5jTM)j Sporobolus (rfiX i 7 TMX Tripogon, 
Cleistogenes (T 3 7 -fe ^ ^ U T XM) 

Arundo (7" x T 7 Phragmites (H -> |j§) 

Chikusichloa (77 Leersia (A T X 7 

7"ibM) 

Diarrhena (7 '7 7 fc T 5 'JH)> Molinia, Moliniopsis 
(pt-x7fdrM) 

Uniola 


all simple 

simple, rarely 
compound 

simple, simple- 
and compound 
within one seed 
compound 

all compound 

simple and 
compound 
with in one seed' 


all compound 

all compound 

all compound 

all compound 
simple 


* Starch grains of Lolium and Brachy podium, which were reported in the previous 
paper (1954) were further studied, and the same results were obtained, Lolium 
species having all compound and Bj'achypodium species all simple grains. In¬ 
vestigated species; Lolium—L. rigidum, L. italicum, and Brachypodium —5. ra- 
mosum, B. Boissieri, B. mucronatum, B. phoenicoides, B. hispanicum. 
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Stipeae 

% 27 ' 

Centotheceae 
(7 >y ^P^M) 


Meliceae 

( ^ / Jf -^w 


Achnatherum Milium. (4 7 A ti 

^’S)> Orthoraphium (fc 4* US)} Stipa all compound 

Centotheca simple (rarely 

including com¬ 
pound com¬ 
posed of 2-3 
granules) 

Melica (rr y Xf-vjg§), Schizachne (~7 jr — V — ?f 

-pUS) all compound 


Bromeae Boissiera simple 


Table III. Hordeae Hackel 1887 


Genera Starch grains 


Subtrib. Nardeae 


Nardus 

compound 

Subtrib. Lolieae 

Lolium ( F" p T'K) 

compound 

Kralikia 

— 

Kerinozoma 

- ■ 

Oropetium 

— 

Jouvea 

— 

..'Subtrib. Leptureae 

Monerma 

compound 

Pholiurus 

compound 

Parapholis 

compound 

Henrardia 

simple 

Lepturus 

simple 

Scribneria 

compound 

Agropyropsis 

compound 

Psilurus 

compound 

.Subtrib. Triticeae 

Agropyron P*1PM) 

simple 

Haynaldia 

simple 


Investigators 


Harz 1885 

Nageli 1858, Harz 1885, Trecul 1858, 
Tateoka 1954 


Hansen u. Potztal 1954 
Hansen u. Potztal 1954 
Hansen u. Potztal 1954 
Hansen u. Potztal 1954 
Hansen u. Potztal 1954 
Hansen u. Potztal 1954 
Hansen u. Potztal 1954 
Nageli 1858 

Tateoka 1954 
Tateoka 1954 
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Secale (y J A dfJR) 

simple 

Nageli 1858, Trecul 1858, Tateoka .1954 

Triticum (niT'M) 

simple 

Nageli 1858, Trecul 1858, Harz 
Tateoka 1954, Payen 1838 

1885, 

Aegilops 

simple 

Harz 1885, Nageli 1858, Trecul 
Tateoka 1954 

1858, 

Heteranthelium 

Subtrib. Elymeae 

simple 

Nageli 1858 


Elymus (sr. / d^'M) 

simple 

Trecul 1858, Nageli 1858, Harz 
Tateoka 1954 

1885, 

Hordeum 'p A ^M) 

simple 

Trecul 1858, Harz 1885, Nageli 
Tateoka 1954 

1858, 

Sitanion 

— 



Asperella (TXVft® 

simple 

Nageli 1858, Tateoka 1954 



Table IV. List of species in which starch grains were observed. 

Trib. Andropogoneae —Apluda mutica, Arthraxon hispidus, Cymbopogon tortilis 
var. Goeringii. Eccoiiopus formosanus, Eremochloa ciliaris, E. ophiuroides, Erian- 
thus fastigiatus, E. pollinioides,Hemarthria sibirica,, Heteropogon contortus , Ischae- 
mum ciliare var. scrobiculatum, Microstegium Fauriei, M. geniculatum, M. japon- 
icum, M. monanthum, M. nudum, Miscanthus hidakanus, M. littoralis, M. sinensis 
var. condensatus, Fhacelurus latifolius, Pogonatherum saccharoideum, Pseudopogo- 
natherum speciosum, Spodiopogon depauperatus, S. sibiricus, Themeda Forskali 
var. major T. giganthea T. triandra. 

Trib. Paniceae —Cenchrus echinatus, C. pauciflorus, Digitaria barbata, D. chinensis, 
D. Helleri, D. Henryi, D. Ischaemum , D. multinervis , D. platycarpha , Eriochloa 
villosa , Ichnanthus pallens, Isachne debilis, I. firmula , /. globosa, I. monticola, 
I. nipponensis , Oplismenus Burmani var. intermedins, O. compositus, O. undulati- 
folius, Panicum bisulcatum, P. dicotomiflorum, P. distachyum var. brevifolium, 
P. huschucae, P. muscarium, P. pacificum, P. Paludosum, P. pampinosum, P. 
plicatum, P. pseudodistachyum, P. psilopodium, P. bunctatum, P. sarmentosum, 
P. villosum, Paspalum conjugatum, P. orbiculare, P. paniculatum, Pennisetum 
japonicum var. viridescens, P. lutifolium, P. orientale var. triflorum, P. sordidum, 
Setaria arenaria, S. excurrens var. pauciseta, S. glauca, S. palmifolia, S. rariflora, 
S. viridis, Urochloa paspaloides. 

Trib. Arundinelleae —Arundinella hirta. 
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Trib. Zoysieae —-Perotis macrantha, Tragus racemosus, Zoysia japonica. 

Trib. Chlorideae— Aristida adscenscionis, A. oligantha, Chloris virgata, Cleisto- 
genes Hdckelii, C. squarrosa, Cynodon Dactylon, Dactyloctenium aegyptium 
Eleusine Coracan, Eragrostis aquatica, E. ferruginea, E. megastachya, E. migra, 
Leptochloa chinensis, Muhlenbergia diffusa, M. hakonensis, M. incumbens, M. 
japonica, M. longistolon, M. ramosa, Sporobolus diander, S. elongatus, S. virgi- 
nicus, Tripogon ja-bonicus. 

Trib. Arundineae —Arundo pliniana, Phragmites japonica. 

Trib. Oryzeae —Ckikusichloa aquatica, Leersia oryzoides. 

Trib. Phaenosperiueae — Diarrhena mandshurica, D. Yabeana, Molinia caerulea, 
Moliniopsis japonica, Uniola latifolia. 

Trib. Stipeae —Achnatherum pekinense, A. kitagawai, A. mongolica, A. Nakaii, 
A. sibirica, Orthoraphium coreanum var. Kengii, Milium multiflorum, Stipa 
capillata. 

Trib. Centotheceae —Centotheca latifolia. 

Trib. Meliceae —Melica ciliata, Schizachne purpurascens. 

Trib. Broineae —Boissiera bromoides. 


OSX4 (*tuut=) K6z6 IIIYAMA: On Poa nda Honda 

mm 12 /J\l11o41 tfClT.f xv^fcA X 

x y x £ ittSi L Poa xjf&jrhkx 

< ZcDfflzE z 

X>X, CCK Poa uda Honda L7c o tRjPtiCfEPg % , X.(Djf&ff & b V* 5 3g9ltC 

l^o fitt C(D 

X, A tub Poa trivialis L. K ffW.f S © fC © 7c o Poa uda © jtXtfSkWBE 

LX, X (D3& (D&Mfr b T® L, 5-6 mm X^M, 

IhfbttW'ffi&X, {^.m/f-UXhhfL), lemma 2-2.5mm X'M 

btl, 1.5mm . X 

lemma COffMi: \) iftMV* 0 Poa trivialis t -ffkf h fr, ^L<tt 

As<DX'$)£> kMLbtuLo Poa trivialis IftMxfcMpjfL'IiHjff.Xff h lb 
TKlC^L’CRfUti^S) %^feWnJfi3&©'Ct> ; 3 5 o 7c/c Poa trivialis “CfiH© 

(4nun i^F) ^ Poa: wcfa (5-7 mm) ©£ 5 fCj£d^ 4) (D'tfAld't L^>1-, 

DB1Ilitt Poauda l(i Poa trivialis bfflLfyj}' 

X%) Z) t 

Poa uda Honda in Bot. Mag. Tokvo 51: 859 (1937)= Poa trivialis L., Sp. PI. p. 
67 (1753) 
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